Echinacea alkylamides inhibit interleukin-2 production by Jurkat T cells.
Alkylamides present in Echinacea species have reported immunomodulatory actions, yet their direct effects on T lymphocytes, key mediators of antiviral immunity, are poorly understood. We hypothesized that constituents present in ethanolic extracts of Echinacea species exert direct immunomodulatory effects on human Jurkat T cells. Modulation of IL-2 production by submaximally stimulated Jurkat cells was determined in response to treatment with extracts prepared from dried aerial parts of Echinacea purpurea. Cells were treated with the extracts, with alkylamides or caffeic acid derivatives isolated from Echinacea species, or with corresponding ethanol vehicle, in the absence or presence of phytohemagglutinin and phorbal ester. E. purpurea extracted in a solvent mixture of 95:5 ethanol/water dose-dependently inhibited IL-2 production. This IL-2 inhibitory activity correlated with the presence of alkylamides but not caffeic acid derivatives, as determined by high performance liquid chromatography/electrospray ionization-mass spectrometry analysis. Simultaneous measurement of secreted IL-2 by ELISA and cell viability by the XTT assay showed that the 95:5 ethanol/water extract of E. purpurea was both IL-2 suppressive and cytotoxic at 50 and 100 microg/mL. Lower concentrations from 6.25 to 25 microg/mL significantly decreased IL-2 production but not cell viability. Alkylamides at concentrations found in a 50 microg/mL extract decreased IL-2 production by approximately 50%. Two Echinacea-derived alkylamides significantly depressed IL-2 production but not cell viability in a dose-dependent manner. Thus, alkylamides present in E. purpurea suppress the ability of activated Jurkat T cells to produce IL-2 independently of direct, cytotoxic effects.